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Abstract: Fibromyalgia has a significant impact on the lives of patients; symptoms are influenced by
psychological factors, such as psychological flexibility and catastrophizing. The objective of this study
was to determine the importance of these variables in moderating the association between the severity
and impact of fibromyalgia symptoms. A total of 187 patients from a general hospital population
were evaluated using the Combined Index of Severity of Fibromyalgia (ICAF), the Fibromyalgia
Impact Questionnaire (FIQ), the Acceptance and Action Questionnaire-II (AAQ-II), and the Pain
Catastrophizing Scale (PCS). A series of multiple regression analyses were carried out using the
PROCESS macro and decision tree analysis. The results show that psychological flexibility modulates
the relation between severity and the impact of fibromyalgia symptoms. Catastrophism has residual
importance and depends on the interaction with psychological flexibility. Interaction occurs if the
severity of the disease is in transition from a mild to a moderate level and accounts for 40.1% of the
variance in the sample. These aspects should be considered for evaluation and early intervention in
fibromyalgia patients.
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1. Introduction
Fibromyalgia is a syndrome of unknown etiology characterized by musculoskeletal
pain, tiredness, fatigue, and sleep disruption, among other symptoms. It is highly disabling
because it alters the lives of patients and carries a high emotional burden. These emotional
aspects are part of the syndrome and contribute greatly to its severity. The quality of life of
patients is compromised not so much by the pain itself, but by the effect that the syndrome
exhibits on their life [1].
The way in which patients cope with the disease is decisive, as it is a chronic disorder,
for which, until now, there has only been symptom-focused treatment. According to
past research, an array of psychological constructs exert influence on the manifestation
and impact of fibromyalgia, including catastrophizing and psychological acceptance or
flexibility. Catastrophizing is a tendency to respond to pain from a negative perspective;
it mainly has a cognitive component [2], and it is considered an avoidance strategy [3].
Specifically, it is associated with depression in fibromyalgia patients [4].
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Acceptance, on the other hand, is considered a way to address the problem by means
of psychological flexibility. The presence of discomfort and its limitations are recognized,
but personal activities and goals are maintained [5,6]. Thus, acceptance improves functional
capacity [7], in addition to improving the emotional state of patients, including catastrophic
thoughts [8,9].
The concrete importance of catastrophizing and acceptance of pain, and the interrelation of the two constructs, is complex. Catastrophizing is related to the greater severity
of pain, and whereas acceptance is related to less interference in ordinary life; however,
there does not seem to be a direct interaction between the two constructs [10]. In the case
of fibromyalgia, it has not been observed that these constructs have a mediating effect
between pain and the impact of fibromyalgia [4]. However, Vowles et al. [11] found that
acceptance mediated the effects of catastrophic thinking on depression and Catala et al. [12]
found a moderating effect in the magnification component of catastrophizing between the
impact of fibromyalgia and pain.
There is some confusion in determining the clinically relevant effect of these constructs.
This confusion is due, in large part, to the selection and conceptualization of the dependent
variable. Often, in past research, different dependent variables have been considered
simultaneously (e.g., pain intensity, impact of fibromyalgia, depression, and anxiety), with
greater impairment, implying greater severity of disease [4,12,13]. Yet, it is important to
distinguish between the impact of fibromyalgia, usually measured by the Fibromyalgia
Impact Questionnaire (FIQ), and its severity, which cannot be reduced to the impact of the
disease or to the intensity of pain or emotional disturbances (e.g., anxiety and depression).
A global measure of severity that considers these aspects is more appropriate and allows
studying the role of acceptance and catastrophism as potential moderators of the impactseverity linkage.
The Combined Index of Severity of Fibromyalgia (ICAF) is a measure of the severity
of fibromyalgia that quantitatively and qualitatively addresses the globality of the disorder,
including physical, emotional, and coping aspects [14,15]. The instrument has been shown
to be useful in the study of fibromyalgia, making it more suitable for quantifying a global
degree of severity [16].
The objective of this study is to examine the importance of catastrophizing and acceptance for determining the severity of fibromyalgia, considering the impact of fibromyalgia,
so that it can be known at what gradient of severity such influence occurs. Furthermore,
the possible moderating effect of these variables was explored. It is hypothesized that
both variables might influence the disease at some point, depending on disease severity,
considered together with the impact of the disease on the lives of patients.
2. Materials and Methods
2.1. Participants
An exploratory study was conducted to evaluate the relations between various diseaserelated variables and psychological constructs in fibromyalgia patients.
The participants (N = 187) were fibromyalgia patients from the Rheumatology Unit of
the Rehabilitation Institute (“Gregorio Marañón” Hospital, Madrid, Spain). Patients were
invited to participate in the study if they met the following criteria: (a) met the classification
criteria for fibromyalgia of the American College of Rheumatology (ACR) 2010 [17,18];
(b) were at least 18 years of age; (c) showed adequate reading comprehension; (d) had a
smartphone and were able to use it; and (e) were able to understand and sign the informed
consent form. The following were excluded: (a) those with a diagnosis of a mental disorder
by a psychiatrist or clinical psychologist; (b) those who had received or were receiving
psychological treatment for fibromyalgia or another chronic pain syndrome; and (c) those
who had surgery scheduled in the next 3 months.
Sociodemographic data and self-report instruments were obtained through the Qualtrics
platform. Data were collected from November 2019 to February 2020.
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The Clinical Research Ethics Committee of “Gregorio Marañón Hospital”, Madrid,
Spain, approved the study protocol. Informed consent was obtained from each subject.
The subjects did not receive any pay or compensation to participate in the research.
2.2. Measures
2.2.1. Combined Index of Severity of Fibromyalgia (ICAF)
The ICAF is a questionnaire that quantifies clinical fibromyalgia severity. It consists
of 59 items that collect the most common clinical manifestations of fibromyalgia [14]. It
provides an overall score; higher scores indicate greater disease severity. It comprises
four subscales: emotional, physical activity (pain, fatigue, sleep quality, and functional
capacity), active coping, and passive coping. Like the total score, high scores on each
subscale indicate greater severity, except for active coping, for which higher scores indicate
better coping with the disease. Direct scores are transformed into normalized T scores,
with a mean of 50 and a standard deviation of 10 in relation to the studied sample. The
weight of each scale in the total score is different. The emotional factor constitutes 66% of
the total score, the physical factor constitutes approximately 23%, and the coping factors
have relatively little weight, with 6% each. With respect to the total score, a score ranging
from 34–41 indicates mild severity, 41–51 is considered moderate severity, and greater than
50 is considered severe [16]. The reliability of the scale is α = 0.85 [14,15]. An example of
item is “Please rate your pain by circling the one number that best describes your pain on
the average in the past week”.
2.2.2. FIQ
The FIQ [19,20] measures the impact of fibromyalgia on the life of the patient. It
consists of 10 items that cover the main areas of life: physical functioning, pain, sleep,
mental health, and fatigue. The score ranges from 0 to 100, and higher scores indicate a
greater impact of the disease. A score lower than 39 is considered a mild impact, 39 to 59 is
considered moderate, and greater than 59 is considered severe [21]. The reliability of the
scale is α = 0.82 [20]. An example of item is “Of the 7 days in the past week, how many
days did you feel good?”.
2.2.3. Acceptance and Action Questionnaire-II (AAQ-II)
The AAQ-II [22,23] is a self-report measure of psychological flexibility. The lack of
will to experience unwanted emotions and thoughts is evaluated, as well as the inability to
be in the present moment or use actions directed by values when distressing events are
experienced. It is composed of seven items measured on a Likert scale from 1 (never true)
to 7 (always true). The total score ranges from 7 to 49, and higher scores indicate high
psychological inflexibility. The reliability of the scale is α = 0.88 [23]. An example of item is
“Emotions cause problems in my life”.
2.2.4. Pain Catastrophizing Scale (PCS)
The PCS [24,25] is a 13-item scale that assesses pain catastrophism. Participants mark
the frequency of 13 negative thoughts or feelings about pain on a Likert scale from 0 (not at
all) to 4 (all the time). The total score ranges from 0 to 54. High scores indicate high levels
of catastrophic thinking, with respect to pain. The PCS comprises three scales: rumination,
magnification, and helplessness. The reliability of the scale is α = 0.79 [25]. An example of
an item is “I worry that something serious may happen”.
2.3. Data Analysis
The statistical analysis was performed with SPSS version 25. A descriptive analysis
was performed for all variables studied. To explore the associations between these variables,
a bivariate correlation analysis was conducted.
To determine the influence of the variables studied, a series of multiple regression
analyses were conducted using macro PROCESS version 3.5 [26] to determine the influence
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and possible interaction between the variables. The dependent variable was the severity of
fibromyalgia (ICAF), the independent variable was the impact of fibromyalgia (FIQ), and
the moderating variables were psychological flexibility (AAQ-II) and catastrophism (PCS),
as well as the following interactions: FIQ × AAQ-II, FIQ × PCS, and FIQ × AAQ-II × PCS.
Decision tree analysis was performed using the classification tree module of SPSS 25,
with which an optimal algorithm was sought to relate clinical and psychological variables
with specific values of fibromyalgia severity (ICAF). This technique uses an algorithm to
determine the strongest relationship between the predictors and the outcome variable at
each level of the tree. Classification tree analysis is a basic data extraction technique used
in different disciplines [27,28]. The dependent variable (criterion) was the ICAF score, and
the independent variables were all the other variables studied: the impact of fibromyalgia
(FIQ), psychological flexibility (AAQ-II), and the PCS and the three scales that compose it
(e.g., rumination, magnification, and helplessness). The chi-squared automatic interaction
detector (CHAID) was used. The correction of multiple comparisons was controlled by
Bonferroni adjustments. The minimum root and secondary nodes were established at 50
and 25, respectively [29]. The model was validated to evaluate the predictive precision and
generalization. A random division of the sample was performed based on the following
recommendations [30]: a “training sample” of 70% of the complete sample and a “validation
sample” (30%) to test the classification accuracy of the generated decision tree. The data
were tested for heteroskedasticity for alpha = 0.05.
The results of the decision tree are more adequate than those provided by the regression analysis. If the relation between the variables is complex and depends on various
interactions, the decision tree allows determining these more adequately, highlighting
the main ones and not being forced to distinguish between independent, mediating, or
moderating variables. In addition, prediction allows the establishment of specific values to
make decisions [31].
3. Results
3.1. Characteristics of the Sample
Table 1 shows the characteristics of the sample. The participants were mostly women
(94.7%), and the average age of the participants was 51.6 years. The majority were married
(76%) and had a medium education level (45%). More than 50% were active, either as
employees (47.3%) or by doing household chores (8.4%). They had been diagnosed with
fibromyalgia for a mean of 9.9 years (SD = 4.9). There were no statistical significative
differences between sexes in the variables studied. The percentage of female participants
in this study is similar to the obtained in a recent prevalence study in Spain [32].
3.2. FM Severity, Impact, and Psychological Constructs
Table 2 shows the scores for the participants in the measures used. The mean fibromyalgia severity score (ICAF) was 47.5 (SD = 7.7). The impact of fibromyalgia (FIQ) in
patients was high (mean = 64.1; SD = 15). The overall PCS score was 27.4 (SD = 11), and the
mean psychological inflexibility score was 28.8 (SD = 10.6). The scores of the questionnaires
are similar to other studies. There is only a difference in AAQ-II. Our scores are lower
than others obtained in chronic pain [33], and slightly smaller than FM [34]. There are no
normative data to ensure the relevance of this difference.
3.3. Correlational Analysis
The correlations between the severity of fibromyalgia, its impact, psychological inflexibility, and catastrophizing were all positive and statistically significant, with a large
effect size (greater than 0.5). Table 3 provides the values. Only for the correlation between
the impact of fibromyalgia and psychological inflexibility was the correlation effect size
medium (r = 0.44). There was no significant correlation between the age of the participants
and the studied variables or between the duration of the disease and the studied variables,
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but there was a positive correlation between age and duration of the disease (r = 0.30,
p < 0.01).
Table 1. Characteristics of the sample (N = 187).
Variable

Percent

Age (y)
Duration of illness FM (y)
Sex
Female
Male
Marital status
Single
Married
Widow
Separated, divorced
Work status (n)
Employed
Unemployed
Homemaker
On leave
Retired
Educational status (n)
Low (middle school)
Medium (high school)
High (college)

N

Mean (SD)

Range

187
187

51.63 (8.13)
9.99 (4.95)

28–69
1–16

94.70%
5.30%

177
10

16.00%
76.50%
2.10%
5.30%

30
143
4
10

47.30%
24.20%
8.40%
9.60%
10.50%

108
55
19
22
24

19.80%
45.50%
34.80%

37
85
65

Table 2. Mean score (range; SD) (N = 187).
Questionnaire

Scores

ICAF
FIQ
Catastrophizing
Rumination
Magnification
Helplessness
AAQ-II

47.55 (29.97–65.41; 7.75)
64.08 (23–90; 15.00)
27.41 (1–52; 11.02)
9.02 (0–16; 3.78)
5.65 (0–12; 2.79)
12.74 (0–24; 5.19)
28.82 (7–49; 10.64)

ICAF: Combined Index of Severity of Fibromyalgia; FIQ: Fibromyalgia Impact Questionnaire; AAQ-II: Acceptance
and Action Questionnaire-II.

Table 3. Correlations between FM variables and psychological constructs (N = 187).

1. ICAF
2. FIQ
3. Catastrophizing
4. Rumination
5. Magnification
6. Helplessness
7. AAQ-II

1

2

3

4

5

6

7

−−
0.77 **
0.67 **
0.70 **
0.60 **
0.62 **
0.72 **

−−
0.44 **
0.60 **
0.54 **
0.48 **
0.60 **

−−
0.64 **
0.55 **
0.57 **
0.65 **

−−
0.94 **
0.89 **
0.96 **

−−
0.80 **
0.84 **

−−
0.78 **

−−

** p < 0.01; ICAF: Combined Index of Severity of Fibromyalgia; FIQ: Fibromyalgia Impact Questionnaire; AAQ-II:
Acceptance and Action Questionnaire-II.
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3.4. Regression and Moderation Analysis
Three multiple regression models were tested for which the dependent variable was
the severity of fibromyalgia and the independent variable was its impact. The first model
considers psychological flexibility as a moderating variable, explaining 75% of the variance.
A second model explores catastrophism as a moderating variable, explaining 69.7% of the
variance. Finally, a third model considers both psychological flexibility and catastrophizing
as moderating variables, accounting for 76.1% of the variance. This last model indicates
that both interaction effects between psychological flexibility and catastrophizing and
the impact of fibromyalgia are significant (F2,181 = 4, p = 0.019). As seen in Table 4,
the moderating effects of both psychological flexibility and catastrophizing occur in the
interaction of these with the independent variable, impact of fibromyalgia, and have a
small effect, approximately 1% of the explained variance.
Table 4. Prospective prediction of severity of FM from impact of FM with several moderator variables (psychological
flexibility, catastrophizing, and their interaction). (N = 187).
∆R2

R2

F

p

0.01 *

0.74

170.21

<0.001

Beta

t

p

95% CI

0.18
0.08
0.004

3.57
0.55
2.68

<0.001
0.581
<0.001

0.28, 0.81
−0.36, 0.20
0.001, 0.008

0.18
0.02
0.004

3.67
0.16
2.13

<0.001
0.872
0.034

0.28, 0.81
−0.29, 0.25
0.003, 0.007

0.13
0.08
0.05

2.59
0.46
0.31

0.012
0.642
0.751

Interaction 1 × 2

0.003

1.73

0.084

Interaction 1 × 3

0.006

0.52

0.059

0.03, 0.23
−0.44, 0.27
−0.27, 0.38
−0.001,
0.008
−0.005,
0.018

Variable
Severity of FM
(M1) DV = ICAF
FIQ
AAQ-II
Interaction
(M2) DV = ICAF
FIQ
Catastrophizing
Interaction
(M3) DV = ICAF
FIQ (1)
AAQ-II (2)
Catastrophizing (3)

0.007 *

0.019 *

0.69

0.75

138.25

111.42

<0.001

<0.001

* p < 0.05, M1: Model 1; M2: Model 2; M3: Model 3; DV: dependent variable; ICAF: Combined Index of Severity of Fibromyalgia, FIQ:
Fibromyalgia Impact Questionnaire; AAQ-II: Acceptance and Action Questionnaire-II.

3.5. Decision Tree Analysis
Considering the severity of fibromyalgia (IACF) as a dependent variable or criterion,
decision tree analysis showed a first-level node with the impact of fibromyalgia (FIQ) as a
predictor (F3,183 = 82.64, p < 0.001). A second-level node, under the fibromyalgia impact
node, showed an additional predictor: psychological flexibility (AAQ-II) (F1,73 = 21.42,
p < 0.001) (Figure 1). No other variable became part of the decision tree. The model was able
to correctly classify 88.3% of the sample. The validation of the model showed 90.3% correct
classification for the training sample and 89.4% correct classification for the validation
sample. The decision tree offers five groups that account for 100% of the sample (19.8, 25.7,
14.4, 20.3, and 19.8).
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Figure 1. Decision-tree model for severity of FM as the criterion variable.
Figure 1. Decision-tree model for severity of FM as the criterion variable.
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importance [39]. Indeed, catastrophizing may even exert an influence on psychological
inflexibility; for example, in a sample of chronic pain patients, the inclusion of acceptance
in the model reduced the impact of catastrophizing on both physical and psychosocial
outcomes [11].
The comparison of the results of this work with the findings from other studies
is limited by various factors. The first is that the results from samples of individuals
with chronic pain and fibromyalgia are not comparable. In studies of chronic pain, the
independent variable is usually pain, and the dependent variables are pain interference,
depression, anxiety, etc. [40], even when other aspects, such as fatigue, are already being
considered [41]. However, fibromyalgia is a syndrome in which pain is not the only or the
main symptom. Taking as a reference a more comprehensive measure of the severity of
fibromyalgia, as in the case of the ICAF, contributes to more adequately characterizing the
object of study.
A second aspect is related to the measurement of psychological flexibility and pain
catastrophizing. The AAQ-II is considered a measure of experiential avoidance/acceptance
and often as a measure of psychological flexibility. It is a general measure of acceptance [33].
This measure may be more appropriate in the case of fibromyalgia, which, as indicated, is
characterized by more than just pain symptoms. Psychological flexibility is broader than
symptoms related to pain [42]. The use of specific instruments of psychological flexibility
for pain, such as the CPAQ, PIPS, or the explicit reference to pain in the PCS, may not fit
adequately with the complaints of fibromyalgia patients [1] or with the inconsistent value
of the intensity or the duration of pain and treatment [43–45].
It is well known that psychological flexibility is a protective factor [46]. In chronic
pain, higher psychological flexibility predicts better improvements in mental health [43].
Recently, Probst et al. [38] reported that internet-based acceptance and commitment therapy
was superior to waitlist for participants with low psychological inflexibility at baseline.
This study has several limitations. This cross-sectional correlational study does not
allow establishing causal relationships between the variables studied. Our sample size was
adequate for a correlational analysis, but could ideally be larger for multivariate analyses
performed. The participants were recruited from a specialized department in a general
hospital; therefore, they may not be representative of all people with fibromyalgia.
Despite limitations, our study shows the usefulness of evaluating both the severity of
fibromyalgia and its impact during patient visits. The possibility of improving psychological flexibility may be important in reducing the severity of fibromyalgia. The transition
from mild to moderate fibromyalgia severity is critical [13] because the influence of psychological flexibility occurs at that time [38]; consequently, psychological intervention should
occur in that early period of disease progression. An early intervention in FM is a key to
prevent a higher severity. The low psychological inflexibility and catastrophizing could be
coherent with psychological treatment mainly Acceptance and Commitment Therapy or
Cognitive Behavior Therapy. A sort and affordable treatment through Internet could be
useful to manage the impact of FM in daily living and reducing pain and fatigue [41]. It
should be noted that pain regulation is more efficient with shorter duration of FM [47].
5. Conclusions
Both psychological flexibility and catastrophizing play a moderating role between
the severity of fibromyalgia and its impact on the lives of patients. For psychological
flexibility, this influence occurs when the severity of the disease is in transition between a
low and moderate level. Catastrophizing, on the other hand, appears to have less influence.
Psychotherapeutic intervention to enhance flexibility and reduce catastrophizing may
be an important strategy to help reduce the effects of disease impact on overall severity
of fibromyalgia.
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